Recently it has been shown that regular exercise is both physiologically and psychologically beneficial to patients with end-stage renal disease (ESRD). However, ESRD patients traditionally have a high non-adherence level to their self-care and medical regimens. To date, their adherence to exercise programmes has not been studied. Background information about employment, medical history, previous exercise habits and locus of control was obtained from 40 volunteer ESRD patients who started exercise at home. Twenty-eight participants maintained the exercise programme, consisting of aerobic activity lasting an average of 25 min, four times per week, for 12 weeks. The adherent patients were found to have encouraging support groups (75 versus 25%), to be between 41 and 60 years of age (64 versus 33%), to have been on dialysis for between 2 and 5 years, and to have loci of control (feeling of control over life events) classed as 'internal' (68 versus 25%). Factors such as sex, race, employment status and'depression were found to have little influence on adherence. The major finding of this study was that patients adherent to exercise could be distinguished by unique psychological and psychosocial factors, and that adherence in this population was higher (70 compared with 50%) than some estimates for the general population.
them incorrectly3. Medical appointments are missed 20-50% of the time and patients show a great reluctance to change bad habits, like smoking or drinking alcohol3. There is also a high incidence of those who continue to eat and drink as they did before onset of disease, placing themselves at great risk and increasing their physical discomfort. ESRD patients are also poor attenders at the dialysis treatment clinic.
Over the past several years it has been demonstrated that exercise is beneficial for ESRD patients' 4. The exercises have been supervised in groups where frequency, intensity and duration of exercise are specified. Most of these studies agree that exercise training with ESRD patients brings about an improved exercise capacity5-7. Hypertension, a prevalent condition in ESRD, has consistently been shown to decrease with exercise, with some patients decreasing their hypertensive medication and others being taken off entirely5' 7 . As a result of some exercise programmes, it has been shown that very low density lipoprotein levels decrease and high density lipoprotein levels increase5-8. Haematocrit and red blood cell count have been shown, in some cases, to be elevated as a result of a progressive endurance training in this population5 ' However, it is difficult to get haemodialysis patients to start an exercise programme for several reasons. First The data in Table 3 shows the reasons given by both the patients which were cleared for participation but never started (n -10), and those who were classed as non-adherent (n = 12), for not participating. These reasons correspond to those given by dialysis patients for being non-adherent to most of their life regimens.
Discussion
The fact that there was no significant difference in sex, race and weight between the two groups was not surprising. This is in agreement with the data of Blumenthal et al. ' 3, who demonstrated that most external characteristics such as these have little relevance in adherence.
Although the employed and unemployed groups had equal percentages in adherent and non-adherent groups, it is interesting to note that all of the employed, adherent participants had support groups, internal locus of control and scored in the normal range on the Beck depression inventory. This was not true of the employed, non-adherent group. The principal finding of the present investigation was that the majority of the participants who developed and maintained exercise programmes (70%) were distinguished from the non-adherent participants by a set of physiological, psychosocial and psychological characteristics. Thus, 75% of the adherent participants were found to have a support group encouraging their exercise progress, while only 25% of the non-adherent patients had support group encouragement. This finding is consistent with previous investigations which also found that behaviour adherence/compliance increased when support groups became actively involved'5'7.
Age was found to be a significant indicator of exercise adherence. Patients in the age range 41-60 years had the highest adherence rate, while those in the 61-85 years group had the lowest. A plausible explanation for this finding is that the majority of patients aged 61-85 years were debilitated and most forms of exercise were very difficult. Many had been inactive for a long time and could not be convinced of the efficacy of exercises.
The length of time patients had been on dialysis was found to be indicative of exercise adherence. This is similar to the results of previous general compliance studies14 "8'19 , where it has been found that the patients who had been on haemodialysis between 2 and 5 years had a higher rate of adherence to self-care and medical regimens than those who had been on the treatment less than 2 years or more than 5 years. Maher19 and Cassileth14 found that patients who had greater depression and loss of control were those patients who had been on dialysis less than 2 years. In our investigation, similar characteristics were found to exist in those patients with a poor level of exercise adherence.
An explanation for this relationship may be that as time passes, many patients slowly regain their feelings of self-control (i.e. as demonstrated in the patients who had been on the treatment for more than 2 years). It is probable that those who had been on dialysis longer had more time to gain support from friends and family members than those at the beginning of the treatment who may have been unsure of the limitations and restrictions that dialysis might impose. These patients also had more time to become accustomed to the constant medical procedures. They had a longer period of time over which they could define their centre of control as within themselves rather than with someone or something else.
A significant number (68%) of the adherent patients were found to have an internal locus of control. At All the 28 adherent patients were frequently affected during the 3-month exercise period by colds, influenza, viral infections and minor surgery. This population is extremely susceptible to such afflictions and their recovery rate is 2-3 times longer than that of a normal individual. Ten of the 40 participants were hospitalized during the 12-week period (5 adherents and 5 non-adherents). The adherent patients began or continued to exercise after returning from hospital. This may have been due to support group encouragement and the individual's loci of control, for all who returned to exercise had an internal loci of control, feeling that they were in control of their own lives.
In summary, this study supports other research studies on adherence levels of haemodialysis patients and other exercise studies'3"8 22 . In fact, the adherence level of these patients is higher (70 versus 50%) than some reports of adherence for the normal population. It confirms that support groups and personal ego strength are major determinants of haemodialysis patients' adherence to a medical regimen or an exercise programme' 920 23 . Exercise has been proven to be a beneficial part of many medical regimens. However, our data indicate that prescribing an exercise programme like any other medical regimen, does not insure that it will be followed. Motivation, personal background and ego should be examined to determine the likelihood of adherence. Where adherence seems unlikely, special counseling may be necessary to improve the adherence rate.
